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Introduction
There is evidence of the potential for high-quality early 
childhood education and care (ECEC) programs to 
reduce and even close achievement gaps attributed 
to relative disadvantage. This is a key part of efforts 
to reduce unjust, unnecessary and preventable 
inequities caused by entrenched and intergenerational 
socio-demographic circumstances (Goldfeld et al., 
2017, 2018). Participation in model ECEC programs 
– specifically designed by experts and provided to 
vulnerable families outside the everyday market – is 
associated with significant and life-long benefits 
(Schweinhart, 2005). In carefully designed studies, 
greater developmental gains are seen for children 
in high-quality ECEC programs when compared to 
low-quality programs (Burchinal et al., 2008; Duncan 
& Sojourner, 2013). These studies, however do not 
address the fact that the everyday market tends to 
produce lower quality programs than seen in the model 
programs; ECEC programs in the US, UK and Australia 
demonstrate that some aspects of ECEC quality are low 
across the entire population (Tayler, Ishimine, Cloney, 
Cleveland, & Thorpe, 2013), and that children from 
disadvantaged backgrounds face significant barriers 
to accessing high-quality programs or any programs 
at all (Cloney, Cleveland, Hattie, & Tayler, 2016; Cloney, 
Cleveland, Tayler, Hattie, & Adams, 2017a; Hatfield, 
Lower, Cassidy, & Faldowski, 2015).
The implication of these patterns is that ECEC programs 
do not appear to be delivering on their potential to 
reduce inequality. In Australia, for example, children’s 
early oral language skills vary significantly at age 
three and those who are behind early, continue to be 
behind (or potentially even further behind) when they 
enter school (Tayler, Cloney, & Niklas, 2015). These 
early gaps are strongly associated with later gaps in 
school achievement. For example, children who had 
low, compared to average, oral language skills at 3 
years of age scored significantly lower on the National 
Assessment Program – Literacy and Numeracy 
(NAPLAN) domains of reading, writing and language 
conventions at Grade 3 (approximately five years later). 
The magnitude of this difference is as large: 90 scale 
points (spelling), which is more than 1.5 standard 
deviations (Tayler et al., 2016b). 
This paper presents a way of addressing these 
issues, and ensuring that ECEC programs live up 
to their potential to close achievement gaps related 
to inequity or disadvantage. A method is presented 
to use data from large-scale research to produce a 
practitioner-focused quality improvement tool. By 
allowing educators to locate their current practice on an 
empirically validated continuum of instructional quality, 
they can undertake appropriately targeted, incremental 
quality improvement. Improvements in instructional 
quality are known to contribute to children’s learning 
and development outcomes.
Abstract
There is compelling evidence that high-quality early childhood education and care (ECEC) programs can act to 
narrow achievement gaps attributed to social inequality. This evidence is typically observed in model programs, 
designed by experts and offered to vulnerable families outside the market. In everyday settings, where market 
forces may price families out of certain programs or poor local availability may preclude attendance, ECEC 
programs do not appear to deliver these significant gains or close these gaps. There is a need to continually 
improve quality in all ECEC settings to deliver on the potential of early education. It is unclear, however, how 
quality improvement can be achieved in way that will deliver the best start in life for all.
This paper looks at what early childhood interaction quality looks like right now in Australian services and 
internationally. Specifically, what educator practices are related to children’s learning and development? 
This paper contributes to the knowledge about quality improvement in two ways. The first is related to how 
educators can leverage research into pedagogical quality to collect data and improve their own practice.  
The second relates to the organisation of the ECEC system and how it must be arranged to ensure all children 
get equal access to high-quality ECEC experiences. Together, these two contributions have the potential to 
increase the effect ECEC programs have on children’s learning and development outcomes and to deliver on 
the promise of narrowing achievement gaps and breaking the link.
This paper explores the challenge of lifting the quality of Australian ECEC programs, so that the system can 
deliver on the promise of reducing achievement gaps related to disadvantage. Specifically, this paper brings 
together the latest research to ask how large-scale psychometric analysis can be used at the classroom level 
for educators, or communities of educators, to: (1) collect their own data about their practice, (2) visualise it on 
a continuum of pedagogical quality, and (3) use this information to demonstrate growth in quality.
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Measuring early childhood 
education and care quality –  
what is important?
This paper focuses on the quality of instruction and 
brings together the findings from new research (in 
particular, Cloney & Hollingsworth, manuscript submitted 
for publication), to answer two questions: first, can we 
produce a reliable and valid continuum of instructional 
quality using the Classroom Assessment Scoring 
System (CLASS) (Pianta, La Paro, & Hamre, 2008), 
and second, how can this continuum be used to lift the 
quality of instruction in Australian ECEC programs? 
The analysis in this paper uses data from a large, 
longitudinal study designed to estimate what early 
childhood programs add to children’s learning and 
development from the ages of three to eight years 
in Australia. The CLASS is a tool that measures the 
quality of teacher–student interactions in the classroom. 
Measures of interaction quality are widely used by 
researchers and by governments and are shown to be 
predictive of children’s learning and development (Sabol, 
Soliday Hong, Pianta, & Burchinal, 2013). The CLASS 
yields ratings on a scale of one to seven on three 
domains: emotional support, classroom organisation 
and instructional support. This paper only focuses on 
instructional support. This domain is theoretically and 
empirically associated with children’s cognitive and 
academic achievement in early childhood and school 
literature (Hamre et al., 2013; Pianta & Hamre, 2009; 
Pianta et al., 2008). 
The positive relationship between instructional support 
and early outcomes is despite the observed pattern of 
instructional support being scored low in the population 
of ECEC programs. Observed effect sizes (ES) in 
everyday settings for reading and language outcomes 
range from very small (figure significant but effect size 
not stated in Hamre et al., 2013) to small (ES = 0.23) 
(Burchinal, Vandergrift, Pianta, & Mashburn, 2010). 
Observed ES in everyday settings for mathematics 
outcomes are larger (up to ES = 0.34) (Burchinal et al., 
2010). A US study found that instructional support only 
predicted reading and mathematics achievement above 
a threshold of 3.25 (on a seven-point scale) (Burchinal et 
al., 2010) while the average score observed in the study 
was only 2.05 (1.4 SD lower than the threshold) (Tayler 
et al., 2013). In studies where the threshold was set 
lower (e.g. to ensure sufficient numbers in the contrast 
group) effects were not as clear. A threshold of 3 (out 
of 7) has shown no effect for early literacy and a small 
effect for inhibitory control (ES = 0.23) (Hatfield et al., 
2016). There is a clear opportunity to push instructional 
quality in all settings up to levels known to have impacts 
on learning and development. 
Method
Participants
More than 2500 children participated in this study, 
and the study protocol provides specific details of the 
sampling and measurement used (Tayler et al., 2016a). 
The data presented here are from the 2011 wave 
of data collection and include observations of 
993 classrooms including: International Standard 
Classification of Education (ISCED) (UNESCO, 2012) 
level 010 (e.g. child care), ISCED 020 (pre-primary 
programs for mostly four year olds), and the first year 
of ISCED 100 (e.g., the first year of school for mostly 5 
year olds) that were located in 647 individual schools or 
services). Home-based services were excluded.
Instrumentation
The CLASS measures three domains: emotional 
support, Classroom Organization, and instructional 
support. The observer scores 10 indicators nested 
within these three domains (four, three, and three 
indicators within each domain, respectively). To get a 
score for each domain, an observer scores each 
indicator on a scale where 1–2 is low quality; 3–5 is  
mid quality; and 6–7 is high quality. The domains and 
indicators that make up CLASS are described in Table 1 
(p. 86). Note that these are the descriptions for the 
pre-K version of the measure (generally for children 
aged three to five); however, this analysis also includes 
ratings on the K–3 measure that includes the same 
domains and indicators; however the description of the 
indicators is changed to be contextually appropriate to 
the age group (Pianta et al., 2008). 
This paper only focuses the instructional support 
domain, and the estimated scale reliability is 0.89 (Cloney 
et al., 2015a, 2017). Additional information regarding 
the training of observers, inter-rater reliability, and model 
estimation can be found in Cloney et al. (2017b).
Analytical approach
The data from the 993 classrooms is modelled as 
a multidimensional partial credit model (Adams, 
Wilson, & Wang, 1997). All three CLASS domains are 
modelled simultaneously, but only the instructional 
support continuum is presented here. This continuum 
is different from the instructional support score given 
from the CLASS manual as it takes in to account 
measurement error as well estimating the relative 
difficulty of each of the indicators in order to place 
classrooms on the continuum.
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Table 1 Description of the indicators (dimensions) and factors (domains) of the instructional support domain  
of the Classroom Assessment Scoring System
Domain Dimension Description
Instructional support Concept development Measures the teacher’s use of 
instructional discussions and 
activities to promote students’ 
higher-order thinking skills and 
cognition and the teacher’s focus 
on understanding rather than on 
rote instruction.
Quality of feedback Assesses the degree to which 
the teacher provides feedback 
that expands learning and 
understanding and encourages 
continued participation.
Language Modeling
Captures the quality and amount 
of the teacher’s use of language-
stimulation and language-
facilitation techniques.
Table adapted from Pianta et al., 2008
Results
Instructional support continuum
This study builds on the results published in Cloney and 
Hollingsworth (manuscript submitted for publication)
and Cloney et al. (2015a, 2015b, 2017b), which 
illustrate how more advanced modelling techniques 
could overcome the psychometric limitations of CLASS 
already reported in the literature (e.g., Pakarinen et 
al., 2010). The key finding of these papers is that the 
underlying theorisation of the CLASS is sound, and the 
orthodox measurement approach is limited. 
Figure 1 (p. 87) is an item map that summarises the 
findings of the model for instructional support. The 
vertical dotted line represents the continuum of 
instructional support from low (bottom of the figure) to 
high (top of the figure). The dots represent the observed 
distributions of classrooms on this continuum. Three 
columns, for the indicators that make up instructional 
support, show the thresholds for the indicators. For 
example, CD.2 means the second threshold for concept 
development. This is the location on the instructional 
support continuum at which a classroom or an educator 
would have a more than 50 per cent chance of scoring 
3 or higher on concept development (note that the first 
threshold, CD.1 represents the location where a 
classroom or educator would have a greater than 50 
per cent chance of being scored 2 or higher: there are 7 
– 1 = 6 thresholds in the model). For this paper, it is 
important to note that that the threshold CD.2 
represents a classroom moving from low- to mid-quality 
on concept development and yet the distribution of 
observed classrooms (representative of classrooms in 
Australia) shows approximately three-quarters of 
classrooms operate below this level (the 75th centile is 
-0.59 logits). This implies that concept development is 
difficult to exhibit – rarely observed – in classrooms. 
Only classrooms scoring very high on the instructional 
support continuum could be expected to be 
demonstrating the behaviours described in the upper 
indictors of concept development. Compare it with 
progressing from low- to mid-quality for, Language 
Modeling (LM.2: more than 50 per cent of classrooms 
operate above this threshold on the continuum of 
instructional quality).
From these results, it is clear that the behaviours 
described in the CLASS manual are not equally difficult 
to demonstrate at each scoring point – that is, scoring 
a 1 on CD is not the same as scoring a 1 on LM, rather, 
some behaviours are more challenging to demonstrate 
that others. This is shown in Table 2. Of note, CD appears 
to be the most difficult to demonstrate (e.g. the relative 
size of the low scores, shaded in grey) of the indicators.
Conclusion
This study demonstrates that a continuum of 
instructional quality can be produced from the CLASS 
measure. A major barrier, however, to the use of the 
CLASS measure is that it requires significant training to 
yield data and analysis to produce interpretable results 
– such a process is more aligned with research or with 
monitoring than it is for use in the classroom (Cloney & 
Hollingsworth, manuscript submitted for publication). 
This discussion, therefore, considers how the results 
presented above can be applied in the quality 
improvement efforts of educators.
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Figure 1 Wright map of multidimensional partial credit model of CLASS instructional support
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123
1 Descriptions of the behavioural markers of creating, and integration are given. The other behavioural markers within this dimension are analysis and 
reasoning, and connection to the real world.
2 Descriptions of the behavioural markers of providing information and, encouragement and affirmation are given. The other behavioural markers within this 
dimension are scaffolding, feedback loops, and prompting thought processes.
3 Descriptions of the behavioural markers of frequent conversation, and repetition and extension are given. The other behavioural markers within this 
dimension are self- and parallel talk, and open-ended questions, and advanced language.
Table 2 Illustration of the continuum of behaviours making up instructional support using evidence from IRT analysis
Logits Concept development1 Quality of feedback2 Language modeling3 
4
The educator often provides opportunities 
 for students to be creative and/or generate 
their own ideas and products exemplified  
by brainstorming, planning and producing. 
The educator consistently links concepts  
and activities to one another and to  
previous learning.
The educator often provides additional 
information to expand the students 
understanding or actions exemplified 
by expansion, clarification and specific 
feedback.
The educator often offers encouragement of 
the student’s efforts that increases student’s 
involvement and persistence exemplified 
by recognition, reinforcement and observed 
student persistence.
There are frequent conversations in the 
classroom exemplified by back-and-forth 
exchanges, contingent responding and peer 
conversations.
The educator often repeats or extends the 




The educator sometimes provides 
opportunities for students to be creative and/
or generate their own ideas and products 
exemplified by brainstorming, planning and 
producing.
The educator sometimes links concepts  
and activities to one another and to  
previous learning.
There are limited conversations in the 
classroom.
The educator sometimes repeats ort extends 
the students’ responses.
0
The educator occasionally provides 
additional information to expand the students 
understanding or actions exemplified by 
expansion, clarification and specific feedback.
The educator occasionally offers 
encouragement of the student’s efforts 
that increases student’s involvement and 
persistence exemplified by recognition, 
reinforcement and observed student 
persistence.
-1
The educator rarely provides opportunities 
 for students to be creative and/or generate 
their own ideas and products. 
Concepts and activities and presented 
independent of one another, and student  
are not asked to apply previous learning.
-2
The educator rarely provides additional 
information to expand the students 
understanding or actions.
The educator rarely offers encouragement 
of students’ efforts that increases students’ 
involvement and persistence.
There are few, if any, conversations in  
the classroom.
The educator rarely, if ever, repeats or 





Descriptions are adapted from Pianta et al., 2008.
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The instructional support continuum can be used to 
focus and support the efforts of educators. It provides 
a clear understanding of what quality looks like, can be 
used to locate the level of practice, and can be used in 
everyday settings. The continuum provides educators 
with a map showing levels of practice from low to high 
quality. By qualitatively comparing their own practice 
to the described continuum, educators can locate 
themselves and the set of behaviours proximal (but 
above) their own level of practice. This is the target area 
for quality improvement and can be done without the 
need for complex analysis.
An applied example of this can be seen through the 
lens of the Structured Stimulation of Teacher Reflection 
(SSTR) approach (Hollingsworth & Clarke, 2017). The 
instructional support continuum is the element of practice 
to plan for. Educators should then proceeds plan around 
demonstrating this focus and record their practice (e.g., 
through peer observation or recording). Following this, 
the educator can use the recording or peer observation 
to collect evidence of their behaviours as described on 
the continuum (‘What I saw’, My thoughts about what I 
saw’, and ‘What I might do differently’), and then engage 
in a professional conversation about their practice.
The innovative part about this process of quality 
improvement is that the cycle of reflexive practice is 
centred on strong empirical evidence – the educator 
seeks to locate themselves on the continuum and 
improve their practice by moving from their current 
location to the next highest location on continuum. 
Educators can see, therefore, that if they are located 
at the lowest levels on the instructional support 
continuum than demonstrating higher levels of concept 
development is, on average very difficult. Educators 
will likely be demonstrating more growth in Language 
Modeling than in concept development at this location 
on the continuum. This approach means that unrealistic 
quality improvement or professional learning targets are 
not set and that growth is structured in a way that is 
commonly observed in other similar classrooms. 
Most importantly, this focus on quality improvement is 
most likely to be associated with growth in children’s 
learning and development. Ensuring that quality 
improvement efforts focus on aspects of quality that 
are most likely to yield improved growth for children is 
critical for the ECEC market to deliver on its potential. 
This is most important for programs providing services 
to low income or vulnerable children. At present, we 
know these programs are the lowest quality (on average) 
and should be provided with the most support to lift 
quality to levels likely to narrow persistent achievement 
gaps. This is the only way to ensure that all children 
have the best start in life and to eliminate inequities that 
are unjust, unnecessary and preventable, and caused 
by entrenched sociodemographic circumstances.
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